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Abstract
Lots of medical studies demonstrate since old times that Allium sativum L. has preventive and medicinal attributes, and
it can be used as successful curative agent and food supplement. This context reveals the importance of the accurate
knowledge of the specific garlic varieties. This study aims to supply a way to differentiate two Romanian Allium
sativum L. varieties using molecular biology techniques (RAPD). Sibişel and de Cenad garlic varieties were used, and 
molecular analyse was conducted in Laboratory of the University of Agricultural Sciences and Veterinary Medicine
Cluj - Napoca. The implementation of RAPD technique for identification of different Allium sativum L. varieties was
successful, and two RAPD primers, P5-5’d(CAC-TGG-CCC-A)3’ and P7-5’d(TGG-TCG-GGT-G)3’, are identified as
suitable to be used in Allium sativum L. genotype analyze.
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1. Introduction
Since very old times, garlic is one of the
most famous plants recognized as having important
curative properties [2]. The medical studies
developed in last decades emphasize the importance
of using Allium sativum L. as both preventive and
medicinal agent against cancer, stomach illness,
cardiac disorders, lung diseases, including
tuberculosis, or even sever infectious diseases as
dysentery, typhoid fever, or cholera [4, 7].
Prophylactic and curative properties of this plant are
determined by two active ingredients, namely allicin
and alliin [3, 5].
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Due to the importance of garlic cultures,
more and more studies were performed in order to
improve cultural techniques and identifying
particular varieties [1, 5, 7].
Presently, even Romania is a traditional
garlic producer, lots of varieties originated from
China invaded Romanian market, in detriment of
genuine production.
In this respect, our study aims to emphasize
the possibility of using molecular biology
techniques (RAPD) for differentiating Allium
sativum L. varieties [2, 6].
2. Material and Method
Two Romanian traditional garlic varieties
were used as raw material: Sibişel and de Cenad. 
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Laboratory of the University of Agricultural
Sciences and Veterinary Medicine Cluj - Napoca.
The garlic bulbs were cleaned and smashed in order
to be prepared for DNA isolation according to
CTAB method (Saghai-Maroof, 1984, cited by
Vlaic, 1997), and purification with DNA Clean Kit -
BioZyme [6].
The isolated DNA was prepared as 50 ng/μL 
solution, then spectrometrically quantified (with
NanoDrop equipment), by reporting the
measurements at 260 nm and 280 nm wave lengths
(figs. 1 and 2).
Figure 1. The DNA quantification in de Cenad garlic
variety
Figure 2. The DNA quantification in Sibişel garlic 
variety
Ten OP-A (Operon Techologies,












The DNA amplification was performed
using 25 μL PCR reaction, containing  50 ng DNA 
and SYBR Green qPCR Master Mix (Roche
Diagnostics), in amplification device (RT – PCR iQ)
using the Real Time – PCR method (fig. 3).
Figure 3. Amplification of DNA originated from Sibişel 
and de Cenad Allium sativum L. varieties, in progress
For visualization of the RADP – PCR
analyze results, the electrophoresis in agarose gel
was used. The amplified product was migrated in
2% agarose gel at 100V.
In the first gap 700 bp DNA Step Ladder
was introduced, and it was used as etalon for
comparisons between the length of the bands of
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obtained fragments. A quantity of 50 μL 
amplification product was introduced in other gaps.
The results of the electrophoresis were
visualized by introducing the agarose gel with
migrated fragments in a BioRad image capture
system, connected to a PC.
3. Results and Discussions
The amplification process revealed specific
bands for each garlic variety, with different
intensities of expression.
The results of the RAPD analyse applied for both
garlic varieties emphasize the electrophoresis
profiles obtained for two of used primers, P5-
5’d(CAC-TGG-CCC-A)3’ and P7-5’d(TGG-TCG-
GGT-G)3’ (figs. 2 - 5) .
Figure 4. The RAPD electrophoretic profile of Allium
sativum L. Sibişel and de Cenad varieties obtained when 
P5-5’d(CAC-TGG-CCC-A)3’ oligomere was used
Figure 5. The RAPD electrophoretic profile of Allium
sativum L. Sibişel and de Cenad varieties obtained when 
P7-5’d(TGG-TCG-GGT-G)3’oligomere was used
4.Conclusions
The implementation of RAPD technique for
identification of different Allium sativum L.
varieties was successful, emphasizing the
differences between Sibişel and de Cenad at 
molecular level.
Two RAPD primers, P5-5’d(CAC-TGG-
CCC-A)3’ and P7-5’d(TGG-TCG-GGT-G)3’, are
identified as suitable to be used in Allium sativum L.
genotype analyze.
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